Delineation of the effects of angiotensin type 1 and 2 receptors on HL-1 cardiomyocyte apoptosis.
Angiotensin II (Ang II) exerts its effects by activating its receptors, primarily type 1 (AT1R) and type 2 (AT2R). While the role of AT1R activation in cardiomyocyte physiology is well known, the role of AT2R in cardiomyocyte apoptosis remains controversial. To define the precise role of AT1R and AT2R in this process, we transfected HL-1 cardiomyocytes with AT1R or AT2R cDNA, and examined markers of apoptosis. We found that AT1R overexpression was associated with upregulation of endogenous AT2R expression, but AT2R overexpression did not affect endogenous AT1R expression. Caspase-3 staining indicated that overexpression of AT1R as well as AT2R resulted in cardiomyocyte apoptosis with appropriate alterations in annexin V, Bax and Bcl2 expression. Overexpression of AT1R and AT2R markedly increased IL-1β (AT2R>AT1R), iNOS (AT2R>AT1R) and eNOS expression. AT2R-induced cell apoptosis could be blocked by the iNOS selective inhibitor 1,400 W, and did not require exogenous Ang II. These findings suggest that AT2R overexpression induces cardiomyocyte apoptosis, most likely via iNOS upregulation. AT1R-mediated cardiomyocyte apoptosis may be partially mediated by upregulation of endogenous AT2R.